Abstract. Two papillary cystadenomas and one papillary cystadenocarcinoma in the rete testis were found in two of 500 very old male JCL:ICR mice; the hosts had no other tumors. One mouse had bilateral cystic tumors. A 5 x 3 x 3 mm papillary cystadenoma was observed in the rete of the right testis. A 7 x 3 x 3 mm tumor with a mixed pattern of papillary cystadenocarcinoma and papillotubular adenocarcinoma was found in the iete of the left testis; the latter extended from the mediastinum to the ductuli efferentes and the caput epididymis. The other mouse had a 9 x 5 x 5 mm papillary cystadenoma of borderline malignancy in the rete of the right testis. The mice had no clinical signs.
Adenocarcinoma of the rete testis is an exceptionally rare neoplasm. In man, four adenomas and 21 adenocarcinomas have been reported, excluding one adenocarcinoma reported by Laird.' There have been no reports of adenocarcinoma in the rete testis in mice. This paper describes the first malignant epithelial tumor in the rete testis of mice.
Case History
Mice of JCLICR strain (CLEA Japan, INC., Tokyo) were housed in polycarbonate cages. They were given a standard radiation-sterilized laboratory powdered CA-1 diet (CLEA Japan, INC., Tokyo) and tap water ad libitum. The mice were kept under constant room temperature and relative humidity, and the room was lighted from 6 A.M. to 6 P.M.
Five hundred male mice were observed for a normal life span for drug carcinogenicity. At the end of the experiment, detailed necropsies were done and 2 1 primary organs including the testes were examined by routine histologic methods. Tumors of the rete testis were found in two mice, but they were asymptomatic. Mouse 1 was given chlorpromazine daily mixed at a rate of 0.02% in the food, from the age of six weeks until killed at the end of the study at 853 days of age. Mouse 2 was one of 250 mice of the untreated control group and was killed at 86 1 days of age. These tumors were sectioned serially in order to determine the site of origin of the neoplasms. Two hundred eighty serial sections were made on the left testis of mouse 2.
Results
Most of the right testis of mouse 1 was replaced by a 9 x 5 x 5 mm cyst ( fig. 1 ) that was filled with slightly hemorrhagic hyaline-like fluids. No spermatozoa were present. The wall was lined with a single layer of flattened to cuboidal epithelial cells. Papillary adenomatous processes extended from the cuboidal epitheluim in some areas. Some had prominent papillomatous growths in the lumen. Double layers of atypical epithelial cells were supported primarily by stroma. Some tumor cells were polymorphous with vesicular nuclei and prominent nucleoli ( fig. 2 ). Mitotic figures were seen. This tumor was thought to border on truly malignant. No neoplasms were detected in the left testis or in other organs of mouse 1.
A 5 x 3 x 3 mm cyst replaced most of the right testis of mouse 2. The cyst wall was studded with papillary adenomatous projections into the lumen. Part of the cyst connected with one channel of the rete, and proceeded directly into the efferent duct.
In the left testis of mouse 2, a 7 X 3 x 3 mm solid gray mass and black cyst extended from the mediastinum testis to the ductuli efferentes and the beginning of the caput epididymis. Two representative serial sections are shown (figs. 3, 4). In addition to the tumor, net-like basal layers of seminiferous tubules with neither spermatogenic cells nor Sertoli's cells were mixed with small islands of Leydig's cells in the atrophied testis. Histologically, the black cyst was a papillary cystadenocarcinoma ( fig. 3) . The tumor consisted of papillary projections covered by multilayers of large round or tall columnar epithelial cells with stroma ranging from vascular core to broad edematous connective tissue ( fig.  5 ). Tumor cells were pleomorphic ( fig. 6) . The solid part consisted of a papillotubular adenocarcinoma which extended toward the testicular parenchyma and also intraluminally toward the ductuli efferentes and caput epididymis (fig. 4) . The tumor primarily consisted of papillae with vascular cores covered by multilayered columnar epithelium ( fig. 7) , and partially of reticular structures filled with colloid-like substance and mostly lined with vacuoles ( fig. 8) . The cytoplasm was polygonal and pale and was strongly eosinophilic and vacuolated in some areas. The nuclei usually were vesicular and round or oval-shaped, and the nucleoli were prominent. Many mitotic figures were present. Part of the tumor in the testis appeared to arise from the lining epithelium of the lumen of the rete testis ( fig. 9 ). On the outside of the testis, the tumor cells continued to the lining epithelium of the efferent duct. The serial sections revealed papillary cystadenocarcinoma connected to the solid papillotubular adenocarcinoma with extremely thin fibrous tissue, and neither tumor was mixed (figs. 3, 5). Calcification and degenerative changes rarely were observed in the rete testis, and the tunica vaginalis, tissues surrounding the efferent duct, 
Discussion
The excretory ducts of the testis in mice include the rete testis, efferent ducts, epididymis, and ductus deferens.I6 At the hilus the seminiferous tubules are collected into the network of an anastomosing system of canals. The rete testis is lined by simple, low cuboidal, or sometimes flattened epithelium. The network opens into a single lacuna which, outside the tunica albuginea, branches into as many parts as the number of efferent ducts. In the testis of mice 1 and 2, three cysts were detected macroscopically. They seemed to originate from the mediastinum and press strongly against the testicular parenchyma. The walls of all cysts were lined primarily by flattened to tall columnar epithelium but not with Sertoli's cells. Part of the wall of the right testis of mouse 2 connected to one channel of the rete, which proceeded directly into the efferent duct. Therefore, they might have arisen from partial cystic dilatation of the rete. The cysts of the rete, as well as the epididymis, may have been either congenital or acquired. The etiology of the cysts was unknown, but no inflammation nor hemosiderin deposits suggesting trauma were observed in the cysts. One author' referred to reported papillary hyperplasias in the cysts of the epididymis4. 10.II and an adenoma," and speculated that they might be reactive rather than neoplastic because of the existence of marked inflammatory changes. The present cysts had no inflammatory changes. These two cysts could be neoplastic alterations originating from the cyst of the rete testis. The left testis of mouse 2 contained a papillary cystadenocarcinoma arising in the cyst and a papillotubular adenocarcinoma in the mediastinum to the ductuli efferentes and the caput epididymis. The mixed populations of tumor cells in the primary focus suggest the histologically mixed nature of this tumor. A carcinoma originating in the collecting system consisting of the tubuli recti, the rete and the ductuli efferentes is extremely rare, but among them the rete testis would be the most common site where carcinoma O C C U~S .~ The extension of seminoma of the rete testis frequently is misdiagnosed as carcinoma of the rete testis in man.7 The present tumors had neither lymphoid cell infiltration nor the clear cytoplasm seen in seminoma. A carcinoma of the rete testis resembling Sertoli's cell tumor in man was reported." Some tumor cells in the present cases resembled those of Sertoli's cell tumorX, but the histological pattern of the present tumor was different from the Sertoli's cell tumors.'.'. l 4 The tumor of the rete testis has been characterized as a multicystic papillary adenocarcinoma with papillary processes, a vascular core, and a tendency toward acinar a~~a n g e m e n t . '~ The histological appearance of the tumor of the left testis of mouse 2 fits those criteria. The diagnostic criteria of the tumor of the rete testis are: involvement centering on the mediastinum testis, lack of direct extension through the parietal tunica, transition from rete epithelium to tumor, no evidence of teratoma, and lack of any other primary tumor.' In the left testis of mouse 2, most tumor tissues corresponded to the mediastinum testis, and were seen in the lumen of the ductuli efferentes and the caput epididymis, and some tumor cells appeared to be transformed from the epithelium which suggests origin in the rete testis. The rete testis in man is frequently the site of teratoma.' The testes of certain strains of mice frequently show teratomatous changes,' but there was no element of teratoma in the left testis of mouse 2, and no other primary tumors were observed in other tissues. Therefore, from the points of view mentioned above, this tumor qualifies as carcinoma of the rete testis.
